Glucose regulates ghrelin, neuropeptide Y, and the GH/IGF-I axis in the tilapia, Oreochromis mossambicus.
In general, a fish's ability to clear glucose is sluggish in relation to mammals, which has lead to the idea that fish are glucose intolerant. It has been reported that circulating glucose levels do fluctuate in response to environmental challenges. Recent reports suggest that glucose may function as a metabolic signal regulating 'glucosensors' in the brain in fish, as has been reported in mammals. The current study was designed to investigate the effect of glucose on ghrelin and neuropeptide Y (NPY) signaling in the brain, and on the growth hormone/insulin-like growth factor-I (GH/IGF-I) in the tilapia, Oreochromis mossambicus. Glucose treatment significantly increased plasma and stomach mRNA levels of ghrelin. In the brain, mRNA levels of the ghrelin receptor (GRLN-R) were significantly reduced, whereas NPY mRNA levels were significantly elevated; suggesting that NPY containing neurons may be a "glucosensor" as reported in mammals. Glucose treatment resulted in changes in the GH/IGF-I axis. Liver mRNA levels of both GH receptors (GHR1 and GHR2) were significantly elevated, whereas liver IGF-I mRNA were unaltered by glucose treatment. No change in plasma or pituitary mRNA levels of GH was observed. Glucose significantly reduced plasma IGF-I levels. These data show that glucose regulates endocrine factors involved in appetite, growth, and possibly energy homeostasis, and suggests that glucose may be acting as a signal of metabolic status in fish.